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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/DK99/00579 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articfe 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 

Description, pages: 

1 ,3-9 with telefax of 1 3/1 0/2000 

2 with telefax of 26/01/2001 

Claims, No.: 

1 -5 with telefax of 1 3/1 0/2000 

Drawings, sheets: 

1/5-5/5 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-5 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-5 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-5 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : 'Schaltungen zur Ansteuerung der Farbbildrohre 1 FUNKSCHAU, PART I, no. 

21, 1987, page 60 XP002900931 
D2: 'Schaltungen zur Ansteuerung der Farbbildrohre' FUNKSCHAU, PART II, 

no. 22, 1987, pages 83-86, XP002900932 
D3: 'Schaltungen zur Ansteuerung der Farbbildrohre' FUNKSCHAU, PART III, 

no. 23, 1987, pages 53-56, XP002900933 
D4: US-A-4 293 875 (KATZ BERNARD R) 6 October 1981 (1981-10-06) 
D5: US-A-4 114 109 (CAMPIONI ARMANDO) 12 September 1978 (1978-09-12) 
D6: US-A-4 097 815 (CAMPIONI ARMANDO) 27 June 1978 (1978-06-27) 
D7: US-A-5 546 048 (SANO YUJI ET AL) 13 August 1996 (1996-08-13) 
D8: US-A-5 661 436 (KRESOCK JOHN MICHAEL) 26 August 1997 (1997-08-26) 

In the video amplifiers disclosed in documents D1-D3 the elevating of the static 
component is not performed by a separate transistor but they employ a clamp 
circuit in order to perform a level shift of the static component. 

In document D4 no linear amplifier is disclosed and no feedback is performed in 
the amplifying circuit. Despite it is true that the principle of level shifting is in fact 
the same as the one claimed in claim 1 , it is also true that there is no indication for 
a person skilled in the art to linearize the circuit and in consequence to apply 
feedback. 

In the circuit disclosed in documents D5 and D6 no transistor performs level 
shifting of the static component and the base of the upper driving transistor is not 
driven by the static component. 
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In the video output amplifiers disclosed in documents D7 and D8 none of the 
transistors in the output stage is driven by the static component of the video signal 
AND its emitter is connected essentially directly to the first voltage supply which 
corresponds to the operating characteristics of the cathode ray tube. 

Re Item VIII 

Certain observations on the international application 

In claim 1 (line 16) it is not clear what is meant by the term "...the collector load 
for the static component of the video signal..." contrary to the requirements of 
Article 6 PCT. 
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The invention relates to a video output amplifier for 
conversion of an intensity signal consisting of a static and 
a dynamic component into a control voltage for an electron 
gun in a cathode ray tube, comprising a first voltage supply 
with a voltage corresponding to the operating characteristics 
of the cathode ray tube, an input terminal for the video sig- 
nal and an output terminal for the control voltage. It is a 
purpose of the invention to provide a video output amplifier 
of this type in which the power loss is reduced considerably 
in comparison to known constructions in order that particular 
cooling means, such as cooling fins, may be avoided. 

Cathode ray tubes (CRTs) are in general use in television 
receivers as well as in monitors for computer installations 
or personal computers, and video output amplifiers are used 
for driving such CRTs. Video output amplifiers are known and 
in practice comprise an output stage, the output terminal of 
which delivers a control voltage which is intended to control 
an electron beam in a CRT by modulating a suitably high vol- 
tage on the cathode. The bandwidth of the output signal is up 
to 5 MHz in generally known circuits for television. Discus- 
sions regarding television in the present text may be di- 
rectly transferred to monitors and other equipment with a ca- 
thode ray tube . 

The control voltage may be divided into two components: a 
static or only slowly varying component which contains the 
momentarily static intensities and slower intensity variati- 
ons, and a dynamic component which contains the fast intensi- 
ty variations. The input signal to the video output amplifier 
is provided by a signal processing circuit with output volta- 
ges in the range from +1 V to + 6 V, while the output signal 
from the video output amplifer correspondingly is in the ran- 
ge +150 V to +50 V which means that a video output amplifier 




WO 00/25420 PCT/DK99/00579 

2 _ ■ 

for use in connection with television must have a supply vol- 
tage in the range +200 V. The fastest intensity variations in 
the output signal are ca. 100 V and occur in the course of 
ca. 100 ns which that a video output amplifier must be capa- 
5 ble of delivering fairly large capacitive currents to the 
stray capacitances which load the output terminal which in 
its turn requires the quiescent current in amplifiers with 
. class A output stages to be comparatively high. 

The power loss in a class-A output stage is high. The 

10 comparatively high quiescent current combined with the high 

supply voltage cause the total power loss in the output stage 
to be high, and it becomes necessary to utilise external coo- 
ling means, such as cooling fins. In case the bandwidth of 
the video signal increases to e.g. 10 MHz, which is necessary 

15 in flicker-free television, where the deflection frequency is 
doubled, the power loss is correspondingly increased in a 
class-A output stage, and it is hence still more desirable to 
reduce the quiescent current in the output stage . To this end 
one may use e.g. a class -B output stage where an improvement 

2 0 may be obtained. One measure of the improvement may be the 

degree of increase in the proportion between the bandwidth of 
the video signal and the power loss of the video output am- 
plifier used, and in class-B there is in practice obtained a 
halving of the power loss for a given bandwidth. Another mea- 

2 5 sure of the improvement may be expressed as the reduction of 

the area below a curve which represents power drained from 
the voltage supply during a prescribed time function for the 
driving . 

In certain and normally undesirable signal situations, 

3 0 such as noise from an empty television channel, the dynami- 

cally caused power losses in class-B may increase conside- 
rably, which together with the required increase in bandwidth 
cause even such solutions to require special cooling means. 
It is hence the purpose of the invention to provide an ampli- 
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fier circuit which displays considerably reduced quiescent 
power losses in comparison to known constructions, in order 
that special cooling means may be avoided. 

This is obtained in a particular manner according to the 
5 invention in that the output of the control voltage is con- 
nected to the collector of at least one output transistor, 
that the emitter of the same transistor is connected essen- 
tially directly to the first voltage supply, and that the ba- 
se is driven at a level adapted to the supply voltage. There- 

10 by it is in particular obtained that the power loss is redu- 
ced because a part of the quiescent current is constituted by 
the current which must run anyway in the feedback resistor. 
The expression "essentially directly" is to be understood 
such that there may be one or mo^e circuit elements provided 

15 between the emitter and the source for supply voltage, e.g. 

for linearisation or frequency compensation. Furthermore the 
invention may be realised by means of any amplifying element 
which is suitable for the particular frequency range, such as 
an FET, a MOSFET or similar, where "base" is in general to be 

20 understood as "control electrode" . 

An advantageous embodiment is particular in that the base 
of the output transistor is driven via the collector of a 
further transistor, the base of which is connected to refe- 
rence voltage at a low voltage level, and the emitter of 

25 which is supplied with the static component of the control 

signal as a current from a driver amplifier. Hereby it is ob- 
tained that the control signal for the static component is 
lifted to the correct base bias voltage for the output tran- 
sistor. The dynamic component is predominantly supplied via a 

3 0 coupling capacitor. 

A further particular embodiment is characterised in that 
the operating point for the further transistor is adjusted so 
that further to the static component it additionally supplies 
rectified dynamic components to the base of the output tran- 
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sistor for the control of its dynamic output current for 
charging any stray capacitances present. Thereby it is obtai- 
ned that the rectified dynamic components which would other- 
wise have been supplied via C4 do not cause a reversal of the 
5 charge of C4 which would otherwise manifest itself as long 
streaks following image sequences with many fast contrast 
jumps . 

A further particular embodiment is characterised in that 
a second output transistor is driven in such a way that the 

10 discharge current is drawn out of stray capacitances present 
during negative jumps in the dynamic signal component. The 
second output transistor is biased such that it does not draw 
any appreciable quiescent current. 

In particular the large difference between peak power and 

15 quiescent power may necessitate the use of a power limiting 
circuit, because a video signal which contains many contrast 
jumps, such as white noise on the input terminal, would be 
able to overload a circuit which due to the large power 
savings according to the invention has been made less bulky 

20 and with weaker cooling means. Ordinary signals would not be 
influenced by such a power limiting circuit. Hence a further 
particular embodiment is characterised in that a continuing 
large number of fast and strong dynamic intensity variations 
activate a current limiting function which limits the dynamic 

25 control currents to one or both output transistors, such that 
the maximum average power loss is limited to a level where 
there is no need for particular cooling means. 

The invention will be described in greater detail in the 
following with reference to the drawing, in which 

30 Fig. 1 is a schematic block diagram for video circuits 

comprising an output amplifier with a high supply voltage ac- 
cording to prior art, 

Fig. 2 shows an embodiment according to the invention, 
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Fig. 3 shows an embodiment with a changed driver stage 
and an output buffer stage, 

Fig. 4 shows a test signal which has been used to deter- 
mine the power consumption in different amplifier construct i- 
5 ons , 

Fig. 5 shows the modelling of the power consumption from 
the voltage supply to a known construction based on a class-A 
amplifier, and 

Fig. 6 shows the modelling of the power consumption for a 

10 construction according to the invention. 

In Fig. 1 is shown a block diagram for a part of a tele- 
vision receiver or video monitor. In block 1 those signals 
are processed which are to drive the individual electron guns 
in a CRT. There are three output terminals corresponding to 

15 the three colours of phosphor which are to be activated, and 
each output terminal is controlled as to instantaneous light 
intensity. We are dealing with a signal which gives extremely 
fast transients with respect to slowly varying base levels, 
as one particular dot of phosphor on the screen may be total - 

2 0 ly black while its neighbour on the same line may have full 
intensity . 

Amplification of the signals for use at the CRT in block 
3 occurs in three identical video output amplifiers 2 to the 
colours R, G, and B. In the present embodiment for the prior 

2 5 art the CRT is driven at the cathode, but with suitable bias 

voltages and a phase reversal of the output signal it can e- 
qually be a control grid which is driven. Here only the con- 
ditions pertaining to the colour G will be described. The G 
signal from the circuit 1 is taken to the base of the driver 

3 0 transistor DTr which obtains its current from a low voltage 

supply. From the emitter an in-phase signal is taken to the 
output transistor TR which obtains it current supply from a 
relatively high voltage via a collector resistor Rc, corre- 
sponding to the requirements of the CRT. The local components 
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required by a practical circuit for adjusting the operating 
point of the driver transistor are not shown. The operating 
range of the video output amplifier is in practice adjusted 
by an adjustment by means of an adjustment in the signal pro- 
5 cessing circuit in block 1, in the form a manual "cut-off" 
adjustment during manufacture or by means of a control loop 
so that it corresponds to the CRT used. In this construction 
both the DC or slowly varying component and the high frequen- 
cy content are transferred. When the amplifier in the active 

10 range of the CRT must be both linear and have a large band- 
width, the transistor TR is driven in class-A. This causes a 
quiescent current which is large according to the circumstan- 
ces, and in combination with the high voltage droop across 
the output stage this causes a high quiescent power consump- 

15 tion - in practice for this type of output amplifier in the 

order of 2 W in case of typical television image information. 

In Fig. 2 is seen an embodiment of the invention in the 
form of a G video output amplifier comprising the supply vol- 
tage indicated as 2 00 V, an input terminal and an output ter- 

2 0 minal for driving the CRT. The input signal is fed via a sum- 
ming resistor R2 to the positive terminal of a voltage 
follower IC1, which i.a. provides a low impedance driver sta- 
ge for the output transistor TR3 via the coupling capacitor 
C4 . Simultaneously IC1 is also the driver stage for the dyna- 

2 5 mic component to TR2 . IC1 receives its power from a low vol- 

tage supply which is not shown. The emitter of transistor TR3 
is connected directly to the voltage supply, and the output 
voltage is taken from the collector. The same signal is taken 
to negative feed-back via the resistor R3 to the point of 

3 0 summation on the positive input terminal of the voltage 

follower IC1. From an AC point of view the supply voltage is 
at signal ground, and the transistor TR3 may hence dynamical- 
ly be seen as a "grounded emitter" . The transistor TR1 con- 
verts the output voltage from the driver stage IC1 into a 
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control current which is taken to the base of transistor TR3 . 
As the voltage on the output terminal of the voltage follower 
IC1 is largely identical to the voltage at the summation 
point on its input terminal, which contains the negatively 
5 fed-back signal, the operating point of TR1 may be adjusted 
by means of R8 and RIO, so that the control current contains 
both the static control current and the rectified part of the 
dynamic control current required by TR3 , whereby non- intended 
reversals of charge of C4 are avoided. 

10 The output transistor TR3 delivers the required DC cur- 

rent to maintain the DC potential on the output terminal . 
Furthermore TR3 delivers the charging current to the stray 
capacitances (in the order of 15 pF) during positive voltage 
steps, because it draws the discharge current out of the 

15 stray capacitances. This construction has been used rather 
than a passive connection to ground, because the quiescent 
current may then be kept at a low value in the order of 1 mA, 
while the charge reversal current to the stray capacitances 
may reach 15 mA. TR2 is provided with a signal from the dri- 

20 ver stage IC1 via the coupling capacitor C3 . Dl , R17 and R18 
establish a temperature compensated bias on the basis of TR2 . 
The bias and R18 are determined so that the quiescent current 
in TR2 is maintained in the order of 1 mA mentioned and such 
that the bias on the base of TR2 may be influenced in the ne- 

25 gative direction by the increasing control current which ap- 
pears during many fast intensity variations. Thereby the con- 
trol current to T2 is limited and hence the dynamically de- 
termined power losses in order that no need for special coo- 
ling means arises. C3 is adjusted so that the time constant 

30 for the power limiting becomes large enough so that short se- 
ries of fast intensity variations within a frame do not cause 
limiting. In practice the skilled person will fit linearising 
resistors in suitable places as well as current limiting re- 
sistors. Furthermore, a practical circuit would comprise a 
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cut-off control loop, the function of which does not interfe- 
re with the present invention. 

IC1 may advantageously be connected so that it provides a 
given voltage amplification, which gives a possibility of 
5 elevating the upper cut-off frequency of the video output am- 
plifier . 

In Fig. 3 is seen a video output amplifier according to 
the invention which is essentially identical in its function 
to that described with respect to Fig. 2. The difference is 

10 that the voltage follower IC1 is replaced by the emitter 

follower TR6 with the emitter resistance R4 , and that there 
is added a buffer stage in the output consisting of the two 
transistors TR5 and TR4 with the zener diode D2 . Furthermore 
there is shown a connection BCFB for beam current feedback. 

15 In case the requirement for amplification and bandwidth 

is moderate it is sufficient to use an emitter follower TR6 
as a driver. With an increase in the requirements it may be 
advantageous to use a discrete transistor amplifier with a 
certain voltage amplification as a driver in stead of the 

2 0 emitter follower TR6 , and it may be further advantageous to 
comprise a limiter function in the transistor amplifer in 
such a way that the control current for TR3 is limited in the 
same way that the control current to TR2 is limited, cf . the 
description concerning Fig. 2. 

2 5 It may be advantageous to include a buffer stage in the 

output of the amplifier, in particular if there is already a 
cut-off transistor, in that the dynamic power losses may be 
distributed among four transistors rather than among only 
two. In the circuit of Fig. 3 TR4 functions as a cut-off 

3 0 transistor most of the time, where the slowly varying beam 

currents from the CRT are taken through TR4 to the video sig- 
• nal processing circuit via the terminal marked BCFB. During 
fast intensity variations TR4 functions as a buffer, because 
a part of the stray capacitances are discharged via TR4 and 
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D2 to ground. The zener voltage on D2 is chosen such that the 
beam current is fed to the video signal processing circuit 
and not to ground. It is obvious that other voltage limiter 
circuits may perform the same function. TR5 is without cur- 
rent most of the time but it acts as a buffer during fast po- 
sitive intensity variations where it charges a part of the 
stray capacitances . 

In Fig. 4a is seen a test signal which is used in model- 
ling a 5 MHz amplifier. The signal consists of two pulses 
with risetimes of ca . 100 ns , in that the pulses start from 
black and reach 50% and 100% maximum signal. The total dura- 
tion of the test signal is ca. 3.5 pis, and it may be provided 
repetitively from a signal generator. The voltage amplitude 
on the input is 1 V and 2 V, respectively. The corresponding 
output signal is shown in Fig. 4b and goes from an output 
voltage of 160 V and falls during the two pulses to 110 V and 
55 V, respectively. The signal is hence in reverse phase with 
respect to the input signal and is intended for cathode con- 
trol of the CRT. 

In Fig. 5 is shown the power consumption from the voltage 
supply of a 5 MHz output stage in class -A during the pulses, 
and it will be noted that the quiescent power is 1 W (black) , 
and that the power consumption rises to 2 W (50% intensity) 
and 3.5 W (max. intensity) during the pulse cycle. As a mea- 
sure of the power consumption it may be judged that the area 
below the curve is 6.5 ^iWs, i.e. the energy consumed during a 
pulse cycle. The power taken from the low voltage power sup- 
ply is not taken into consideration. 

In Fig. 6 is similarly shown the power consumption from 
the voltage supply of a 5 MHz output stage according to the 
invention. It is seen that the quiescent power consumption is 
ca. 0.25 W and that the power consumption is very low during 
the whole cycle, except where the output voltage (Fig. 4b) is 
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intended to rise with a steep flank towards the quiescent va 
lue. Hereby power surges of 1.7 W and 3.2 W, respectively, 
are obtained. These peaks are hence up to 12 times the quie- 
scent power consumption. The area below the curve may be jud 
ged to be 0.3 jaWs, i.e. an improvement of more than 2 0 times 
with respect to prior art expressed as a class-A stage. In a 
practical amplifier 8-10 times may be obtained. The power ta 
ken from the low voltage power supply is not taken into con- 
sideration in this case either. 

Video output amplifiers according to the invention will 
be suitable for integration due to the small power consumpti 
on . 




WO 00/25420 



PCT/DK99/00579 



11 



PATENT 



CLAIMS 



1 . 



A video output amplifier for conversion of an 



intensity signal consisting of a static and a dynamic compo- 
5 nent into a control voltage for an electron gun in a cathode 
ray tube, comprising a first voltage supply with a voltage 
corresponding to the operating characteristics of the cathode 
ray tube, an input terminal for the video signal and an out- 
put terminal for the control voltage, characteris 

10 e d in that the output of the control voltage is con- 
nected to the collector of at least one output transistor 
(TR3) , that the emitter of the same transistor is connected 
essentially directly to the first voltage supply, and that 
the base is driven at a level adapted to the supply voltage. 

15 2. A video output amplifier according to claim 1, 

characterised in that the base of the 
output transistor (TR3) is driven via the collector of a fur- 
ther transistor (TR1) , the base of which is connected to a 
reference voltage (Vref) at a low voltage level, and the 

20 emitter of which is supplied with the static component of the 
control signal as a current from a driver amplifier (IC1, 
TR6) . 

3. A video output amplifier according to claim 2, 
characterised in that the operating 
25 point for the further transistor (TR1) is adjusted so that 

further to the static component it additionally supplies rec- 
tified dynamic components to the base of the output transi- 
stor (TR3) for the control of its dynamic output current for 
charging any stray capacitances present. 
30 4 . A video output amplifier according to claim 1, 

characterised in that a second output 
transistor (TR2) is driven in such a way that the discharge 
current is drawn out of stray capacitances present during ne- 
gative jumps in the dynamic signal component. 
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5. A video output amplifier according to any of 
the above claims, 

characterised in that a continuing large 
number of fast and strong dynamic intensity variations acti- 
5 vate a current limiting function which limits the dynamic 
control currents to one or both output transistors (TR2, 
TR3) . 
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En videoudgangsf orstaerker . 

Opfindelsen vedrarer en videoudgangsf orstaerker til omsaet- 
ning af et intensitetssignal best&ende af en statisk og en 
5 dynamisk komponent til en styrespaending for en elektronkanon 
i et billedrer, omfattende en forste spaendingsf orsyning med 
en spaending svarende til billedrorets drif tsparametre , en 
indgang for videosignalet og en udgang for styrespaendingen . 
Det er formalet med opfindelsen at tilve j ebringe en videoud- 

10 gangsf orstaerker af denne type, hvor tabseffekten er reduceret 
markant i forhold til kendte konstruktioner , sa saerlige kole- 
midler, sasom kolef inner kan undgas . 

Billedror er alment benyttet i s&vel TV-apparater som i 
monitorer til computeranlaeg eller personlige computere, og 

15 videoudgangsf orstaerkere benyttes til at drive sadanne billed- 
ror. Videoudgangsf orstaerkere er kendt og omfatter i praksis 
et udgangstrin, hvis udgang af giver en styrespaending, som 
skal styre en elektronstrale i et billedror ved at modulere 
en passende hoj spaending pa katoden. Bandbredden pa udgangs- 

20 signalet er i alment kendte kredslob for TV op til 5 MHz. 

Det, som i naervaerende tekst omtales vedrorende TV kan umid- 
delbart overfores til monitorer og andre apparater med kato- 
destraleror. 

Styrespaendingen kan deles i to komponenter: en statisk 
25 eller kun langsomt varierende komponent, som indeholder de 

momentant statiske intensiteter og de langsomme intensitets- 
variationer, og en dynamisk komponent, som indeholder de hur- 
tige intensitetsvariationer . Indgangssignalet til videoud- 
gangsf orstaerkeren leveres af et signalbehandlingskredsleb med 
30 udgangsspaendinger i omradet fra +1 til +6 V medens udgangs- 
sighaletr fra videoudgangsf orstaerkeren modsvarende ligger i 
omradet +180 til +50 V, hvilket betyder, at en videoudgangs- 
forstaerker til brug i TV-sammenhaeng skal have en spaendings- 
forsyning af storrelsesordenen +200 V. De sterste hurtige in- 



PCT/DK 99/00579 




2 



tensitetsvariationer i udgangssignalet ligger p& ca . 100 V og 
forlober i lobet af ca. 100 ns, hvilket medforer, at en vide- 
oudgangsforstaerker skal kunne levere relativt store kapaciti- 
ve stremme til spredningskapaciteterne, som belaster udgange, 
5 hvilket igen medforer, at hvilestrommen i alment kendte for- 
stasrkere med klasse-A udgangstrin skal vaere forholdsvis stor. 

Effekttabet i et klasse-A udgangstrin er hojt. Den for- 
holdsvis h0je hvilestrem medforer sammen med den h0je forsy- 
ningsspaending, at den samlede tabseffekt i udgangstrinnet 

10 bliver hoj , sk det bliver nedvendigt med udvendige midler til 
koling, f . eks . kolefinner. Dersom videosignalets bandbredde 
0ges, f .eks. til 10 MHz , hvilket er n0dvendigt ved flicker- 
free TV, hvor afb0jningsf rekvensen fordobles, 0ges tabseffek- 
ten tilsvarende i et klasse-A udgangstrin, og det er derfor 

15 yderligere 0nskeligt at nedsaette hvilestr0mmen i udgangstrin- 
net. Med dette formal vil man f .eks. kunne bruge et klasse-B 
udgangstrin, hvor man kan opnS en forbedring. Et mal for for- 
bedringen kan vasre graden af for0gelse i forholdet mellem vi- 
deosignalets bandbredde og den benyttede videoudgangsf orstaer- 

2 0 kers tabseffekt, og for klasse-B opnas i praksis en halvering 
af tabseffekten ved en given bandbredde. Et andet mal for 
forbedringen kan udtrykkes som f ormindskelsen af arealet un- 
der en kurve, som repraesenterer optaget effekt fra spaendings- 
forsyningen under et pa forhlind fastlagt tidsforl0b for ud- 

2 5 styring. 

I visse og normalt utilsigtede signalsituationer , som 
f .eks. st0j fra en torn TV-kanal, kan de dynamisk betingede 
effekttab i klasse-B koblinger stige betragteligt , hvilket 
sammen med den kraevede for0gelse af b&ndbredden g0r, at ogsa 

3 0 s&danne losninger i praksis krasver saerlige midler til k0ling. 

Det" er "Sciledes f ormilet med opf indelsen at f rembringe en f or- 
staerkerkobling, som udviser betydeligt mindre hvilestr0mstab 
end kendte konstruktioner , s&ledes at saerlige midler til k0- 
ling kan undgas . 
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Dette opn&s pk en for opfindelsen saeregen m£de ved, at 
udgangen for styrespaendingen er forbundet med kollektoren pk 
mindst en udgangstransistor, at emitteren for samme transi- 
stor er forbundet i det vaesentlige direkte med den forste 
5 spaendingsf orsyning, og at basis bliver udstyret pk et niveau 
tilpasset spaendingsf orsyningens spending. Herved opn&s isaer, 
at effekttabet reduceres, ved at en del af hvilestrommen i 
udgangstrinnet udgores af den strem, som i forvejen skal lebe 
i modkoblingsmodstanden Ved udtrykket w i det vaesentlige di- 

10 rekte" skal forstSs, at der kan vaere indskudt et eller flere 
kredslobselementer mellem emitteren og kilden for forsynings- 
spaending, f.eks. til linearisering eller f rekvenskompensati- 
on. lovrigt er opfindelsen ligeledes realiserbar med ethvert 
f orstaerkende element, som er velegnet i det pagaeldende fre- 

15 kvensomrade, sasom en FET, MOSFET eller lignende, hvor "ba- 
sis" helt alment skal opf attes som "styreelektrode" . 

En fordelagtig udf orelsesf orm er saeregen ved, at basis i 
udgangstransistoren udstyres via kollektoren pk en yderligere 
transistor, hvis base er forbundet til en ref erencespaending 

20 pa lavspaendingsniveau, og hvis emitter far tilfort den stati- 
ske komponent af styresignalet i form af en strom fra en dri- 
verf orstaerker . Herved er det opnaet, at styresignalet for den 
statiske komponent er loftet op til den korrekte basisfor- 
spaending for udgangstransistoren. Den dynamiske komponent 

25 tilf0res hovedsageligt via en koblingskondensator . 

En yderligere saeregen udforelsesform er kendetegnet ved, 
at arbejdspunktet for den yderligere transistor er tilpasset 
s&ledes, at den foruden den statiske komponent ogsk tilforer 
ensrettede dynamiske komponenter til basis af udgangstransi- 

30 storen til styring af dennes dynamiske udgangsstrom til op- 

ladhirig— af forekommende spredningskapaciter . Herved opnis, at 
de ensrettede dynamiske komponenter, som ellers skulle tilfo- 
res via C4 , ikke forer til en omladning af C4 , hvilket ellers 



4 



PCI/DK 99/00579 



ville vise sig som langstrakte slaeb efter billedsekvenser med 
mange hurtige kont rast spring . 

En yderligere saeregen udf erelsesf orm er kendetegnet ved, 
at en anden udgangstransistor udstyres pk en s&dan mAde, at 
5 af ladningsstrommen traekkes ud af f orekommende spredningskapa- 
citeter ved negative spring i den dynamiske signalkomponent . 
Den anden udgangstransistor forspaendes, s&ledes at den ikke 
traekker nogen vassentlig hvilestrom. 

Netop den store forskel mellem spidseffekt og hvileeffekt 

10 kan nodvendiggore brugen af et ef f ektbegraenserkredslob, idet 
et videosignal, som rummer mange kontrast spring, f .eks. hvid 
stoj pit indgangen, vil kunne overbelaste et kredslob, som i 
medfer af den store ef f ektbesparelse ved opfindelsen er kon- 
strueret mindre og med svagere kolemidler. Almindelige nytte- 

15 signaler vil ikke p&virkes af et sadant ef f ektbegraenserkreds- 
lob. Derfor er en yderligere saeregen udforelsesform kendeteg- 
net ved, at et vedvarende stort antal hurtige og kraftige dy- 
namiske intensitetsaendringer aktiverer en str0mbegraensnings- 
funktion, som begraenser de dynamiske styrestromme til en el- 

2 0 ler begge udgangstransistorer , s&ledes at den maksimale gen- 

nemsnitlige tabseffekt begraenses til et niveau, hvor der ikke 

opstar behov for saerlige k0lemidler. 

Opfindelsen vil blive forklaret naermere i det f0lgende 

under henvisning til tegningen, hvor 
25 Fig. 1 udgor et skematisk blokdiagram for videokredsl0b 

omfattende en udgangsf orstaerker med h0j spaendingsf orsyning 

if0lge kendt teknik, 

Fig. 2 viser en udferelsesform ifelge opfindelsen, 

Fig. 3 viser en udf 0relsesf orm med et aendret drivertrin 

3 0 og et udgangsbuf f ertrin, 

~" FigT 4 viser et pr0vesignal, som er benyttet til at be- 
stemme ef f ektf orbruget i forskellige f orstaerkerkonstruktio- 
ner, 
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Fig. 5 viser modellering af ef f ektf orbruget fra spaen- 
dingsforsyningen til en kendt konstruktion baseret pk en 
klasse - A f orstaerker , 

Fig. 6 viser modellering af eff ektf orbruget for en kon- 
5 struktion ifelge opfindelsen. 

P& Fig. 1 ses et blokdiagram for en del af en TV-modtager 
eller videomonitor. I blok 1 signalbehandles de signaler, som 
skal benyttes til at drive de individuelle elektronkanoner i 
et billedror. Der er tre udgange, svarende til de tre farver 

10 pk f os for, som skal aktiveres, og hver udgang s tyres med hen- 
syn til ojeblikkelig lysintensitet . Det drejer sig om et sig- 
nal, som omkring langsomt varierende grundniveauer giver eks- 
tremt hurtige transienter, idet en given fosforprik pk bil- 
ledskaermen kan vaere helt sort, medens det tilstraebes, at dens 

15 nabo i samme farve i samme linie kan have fuld intensitet. 

Forstaerkning af signalerne til brug ved billedroret i blok 3 
foregar i tre ens videoudgangsf orstaerkere 2, til farverne R, 
G og B. I naervaerende udf erelsesf orm for den kendte teknik er 
billedroret udstyret pa katoden, men ved passende forspasndin- 

2 0 ger og fasevending af udgangssignalet kan det ligesavel vasre 
et styregitter, der udstyres. Her skal kun beskrives forhol- 
dene vedrorende farven G. G-signalet fra kredslobet 1 fores 
til basis pa drivertransistoren DTr, som er stremf orsynet fra 
en lav f orsyningsspaending . Fra emitteren feres et signal i 

25 fase til udgangstransistoren TR, som stremf orsynes via en 

kollektormodstand Rc til den relativt hejspasndte stremforsy- 
ning, som svarer til billedrorets behov. Der er ikke vist de 
lokale komponenter, som et praktisk kredslob vil forlange til 
indstilling af arbejdspunkt for drivertransistoren. Selve ar- 

30 bejdsomr&det for videudgangsf orstaerkeren er i praksis juste- 
' ret" "ved" en justering i signalbehandlingskredslebet blok 1, i 
form af en manuel "cut-off " -justering ved f abrikationen eller 
ved en kontrolsloj f e, slLledes at det passer til det benyttede 
billedrer. Ved denne konstruktion overferes der sSvel DC el- 
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ler langsomt varierende spaendinger som hoj f rekvensindholdet . 
N&r f orstaerkeren i billedrerets aktive omrlde skal vaere bade 
lineaer og have stor b&ndbredde, drives TR i klasse A. Dette 
medf0rer en efter omstaendighederne stor hvilestr0m, hvilket 
5 kombineret med det store spaendingsf aid over udgangstrinnet 

medforer et stort effekttab i hvile - i praksis for denne ty- 
pe udgangsf orstaerker i sterrelsesordenen 2 W ved typisk TV- 
bill edinf ormat ion. 

P§. Fig. 2 ses en udf orelsesf orm for opfindelsen i form af 

10 en G-videoudgangsf orstasrker omfattende f orsyningsspaendingen 
angivet som 200 V, en indgang og en udgang til udstyring af 
billedr0ret. Indgangssignalet fodes igennem en summat ionsmod- 
stand R2 til den positive indgang af en spaendingsf 0lger IC1, 
som bl.a. udgor et lavimpedanset drivertrin for udgangstran- 

15 sistoren TR3 via koblingskondensatoren C4 . Samtidig udgor IC1 
ogsS drivertrin for den dynamiske komposant til TR2 . IC1 for- 
synes fra en ikke-vist lavspaendingsf orsyning . Transistoren 
TR3 er koblet direkte til f orsyningsspaendingen med sin emit- 
ter, og udgangsspaendingen tages fra kollektoren. Samme signal 

20 f0res til modkobling via modstanden R3 til summat ionspunktet 
pa den positive indgang af spaendingsf 0lgeren IC1. Vekselspaen- 
dingsmaessigt ligger f orsyningsspaendingen pa stelpotentiale , 
og transistoren TR3 er derfor dynamisk set koblet som "jordet 
emitter" . Transistoren TR1 omsaetter udgangssignalet fra dri- 

25 vertrinnet IC1 til en styrestram, som tilf0res basis af TR3 . 
Idet spaendingen pa udgangen af spaendingsf 0lgeren IC1 er stort 
set identisk med spaendingen pa summat ionspunktet pa dens ind- 
gang, som jo rummer det modkoblede signal, kan arbe j dspunktet 
for TR1 afstemmes med R8 og R10, saledes at styrestrommen in- 

3 0 deholder b&de den statiske styrestr0m og den ensrettede andel 
af "den" dynamiske styrestr0m, som TR3 har behov for, hvorved 
utilsigtede omladninger af C4 undg&s. 

Udgangstransistoren TR3 leverer den n0dvendige DC-str0m 
til at opretholde DC-potentialet pk udgangen. Desuden leverer 
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TR3 opladningsstrennmen til spredningskapaciteterne (i stor- 
relsesordenen 15 pF) ved positive spasndings spring, medens TR2 
bliver aktiv ved negative spaendingsspring, idet den traekker 
af ladningsstrommen ud af spredningskapaciteten . Denne kon- 
5 struktion er benyttet i stedet for en passiv forbindelse til 
stel, idet hvilestrommen sk kan holdes pa en lav vaerdi af 
st0rrelsesordenen 1 mA, hvorimod omladningsstremmen til 
spredningskapaciteterne kan nk op pa 15 mA. TR2 forsynes med 
signal fra drivertrinnet IC1 via koblingskondensatoren C3 . 

10 Dl, R17 og R18 etablerer en temperaturkompenseret forspaending 
pk basis af TR2 . Forspaendingen og R18 afpasses, saledes at 
hvilestrommen i TR2 holdes i den omtalte st0rrelsesorden pk 1 
mA, og s&ledes at forspaendingen pa basis af TR2 kan p&virkes 
i negativ retning af den stigende styrestr0m, som fremkommer 

15 ved mange hurtige intensitetsvariationer . Derved begraenses 

styrestr0mmen til TR2 og dermed de dynamisk f oranledigede ef- 
fekttab, sa der ikke opstir et behov for saerlige k0lemidler. 
C3 afpasses, saledes at tidskonstanten for ef f ektbegrasnsnin- 
gens intraeden bliver tilpas stor, sk korte serier af hurtige 

2 0 intensitetsvariationer indenfor et delbillede ikke giver an- 
ledning til begraensning . I praksis vil fagmanden indsaette li- 
neariseringsmodstande pa passende steder, ligesom strombe- 
grasnsningsmodstande vil vaere anvendt . Desuden vil et praktisk 
kredsl0b rumme en cut-off reguleringssl0j f e , hvis funktion 

25 ikke griber ind i naervaerende opfindelse. 

IC1 kan med fordel kobles, sa den giver en vis spaendings- 
f orstaerkning, hvilket giver mulighed for at haeve videoud- 
gangsf orstaerkerens 0vre grasnsef rekvens . 

Pa Fig. 3 ses en videoudgangsf orstaerker ifolge opfindel- 

30 sen, som i det vaesentlige er identisk i sin funktion med den 
under "F±g. 2 beskrevne. Forskellen er, at spaendingsf 0lgeren 
IC1 er erstattet af emitterf 0lgeren TR6 med emittermodstanden 
R4, og at der er tilf0jet et buffertrin i udgangen bestiiende 
af to transistorer TR5 og TR4 med zenerdioden D2 . Endvidere 




PCT/OK 99 /00579 



8 



er der vist en forbindelse BCFB til str&lestromstilbagekob- 
ling . 

Dersom kravet til f orstaerkning og b&ndbredde er moderat, 
er det tilstraekkeligt at benytte en emitterf 0lger TR6 som 
5 drivertrin. Ved stigende krav kan det vaere fordelagtigt at 
anvende en diskret opbygget transistorf orstaerker med en vis 
spaendingsf orstaerkning, som driver i stedet for emitterf 0lge- 
ren TR6, og det kan yderligere vaere fordelagtigt at indbygge 
en begraenserfunktion i transistorf orstaerkeren p& en sidan ma- 

10 de, at styrestremmen til TR3 begraenses p& samme m^de som sty- 
restrammen til TR2 begraenses, jvf . ovenfor under beskrivelsen 
vedrorende Fig . 2 . 

Det kan vaere fordelagtigt at indfeje et buffertrin i for- 
staerkerens udgang, isaer hvis der i forvejen findes en cut-off 

15 transistor, idet de dynamiske tabseffekter sa kan fordeles pa 
fire transistorer i stedet for pa blot to. I koblingen pa 
Fig. 3 fungerer TR4 det meste af tiden som cut-off transi- 
stor, hvor de langsomt varierende stralestremme fra billedr0- 
ret ledes igennem TR4 til videosignalbehandlingskredslobet 

2 0 via terminalen maerket BCFB. Ved hurtige intensitetsvariatio- 
ner virker TR4 som buffer, idet en del af spredningskapacite- 
terne af lades via TR4 og D2 til stel . Zenerspaendingen p& D2 
af passes s&ledes, at stralestrommen ledes til videosignalbe- 
handlingskredslobet og ikke til stel. Det er indlysende, at 

25 andre spaendingsbegraenserkoblinger kan udfore samme funktion. 

TR5 er str0ml0s det meste af tiden, men virker som buffer ved 
hurtige positive intensitetsvariationer , hvor den oplader en 
del af spredningskapaciteterne . 

Fig. 4a ses et pr0vesignal, som er anvendt ved model - 

30 lering af en 5 MHz f orstaerker. Signalet bestar af to pulser 

med" stigetider pa ca. 10 0 ns, idet pulserne udg&r fra sort og 
n&r 50% og 100% maximums ignal . Den samlede varighed for pra- 
vesignalet er ca. 3.5 p.s, og kan frembringes repetitivt fra 
en signalgenerator . Spaendingssvinget pk indgangen er 1 V, 
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henholdsvis 2 V. Det hertil herende udgangssignal er vist pk 
Fig. 4b og gkr fra en udgangsspaending pk 160 V og f alder un- 
der forlobet af to pulser til henholdsvis 110 V og 55 V. Sig- 
nalet er dermed i modfase med indgangssignalet og er beregnet 
5 til katodestyring af billedroret. 

Pk Fig. 5 ses eff ektf orbruget fra spasndingsf orsyningen 
til et 5 MHz udgangstrin i klasse A under pulsf orlebet , og 
det konstateres, at hvileef f ekten er 1 W (sort) , og at ef- 
f ektf orbruget stiger til 2 W (50% intensitet) og 3 , 5 W (max. 

10 intensitet) under pulsernes forleb. Som mkl for eff ektf orbru- 
get kan skonnes, at arealet under kurven er 6,5 jaWs, dvs. 
energien forbrugt under et pulsf orleb. Eff ektf orbruget fra 
lavspaendingsf orsyningen er ikke taget i betragtning. 

Pa Fig. 6 ses tilsvarende eff ektf orbruget fra spaendings- 

15 f orsyningen til et 5 MHz udgangstrin if0lge opfindelsen. Det 
ses, at hvileef f ektf orbruget er pi ca. 0,25 W, og at effekt- 
f orbruget er meget lavt under hele forlobet, undtagen hvor 
udgangsspasndingen (Fig. 4b) skal stige med stejl flanke imod 
hvilevaerdien. Her fremkommer ef f ektspidser pa 1,7 W, hen- 

20 holdsvis 3,2 W. Disse spidser er dermed op til 12 gange hoje- 
re end hvileef f ekten . Arealet under kurven kan skonnes at vae- 
re 0,3 jwWs, dvs. en forbedring pk mere end en faktor 2 0 i 
forhold til den kendte teknik udtrykt ved et klasse A-trin. I 
en praktisk forstaerker kan der opnas en faktor pa 8 - 10. Ef- 

25 f ektf orbruget fra lavspaendingsf orsyningen er heller ikke i 
dette tilfaalde taget i betratning. 

Videoudgangsf orstaerkere ifolge opfindelsen vil pk grund 
af det ringe eff ektf orbrug vaere velegnet til udforelse som 
integreret kreds . 
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PATENTKRAV 



1. En videoudgangsf orstaerker til omsaetning af et intensi- 
tetssignal best&ende af en statisk og en dynamisk komponent 

5 til en styrespaending for en elektronkanon i et billedr0r, om- 
fattende en ferste spaendingsf orsyning med en spaending svaren- 
de til billedrerets egenskaber, en indgang for videosignalet 
og en udgang for styrespaendingen, kendetegnet 
ved, at udgangen for styrespaendingen er forbundet med 
10 kollektoren pk mindst en udgangstransistor (TR3) , at emitte- 
ren for samme transistor er forbundet i det vaesentlige direk- 
te med den forste spaendingsf orsyning, og at basis bliver ud- 
styret p& et niveau tilpasset spaendingsf or syningens spaending. 

2. Videoudgangsf orstaerker ifolge krav 1, k e n d e - 
15 tegnet ved, at basis i udgangstransistoren (TR3) 

udstyres via kollektoren pa en yderligere transistor TR1) , 
hvis base er forbundet til en reference spaending (Vref) pa 
lavspaendingsniveau, og hvis emitter far tilfort den statiske 
komponent af styresignalet i form af en strom fra en driver- 
20 f orstaerker (IC1, TR6) . 

3. Videoudgangsf orstaerker ifelge krav 2, kende- 
tegnet ved, at arbe jdspunktet for den yderligere 
transistor (TR1) er afstemt saledes, at den foruden den sta- 
tiske komponent ogs& tilforer ensrettede dynamiske komponen- 

25 ter til basis af udgangstransistoren (TR3) til styring af 

dennes dynamiske udgangsstrom til opladning af forekommende 
spredningskapaciter . 

4. Videoudgangsf orstaerker if0lge krav 1, kende- 
tegnet ved, at en yderligere udgangstransistor 

3 0 (TR2) udstyres pS. en s&dan m&de, at af ladningsstrommen traek- 
kes ud ~af forekommende spredningskapaciteter ved negative 
spring i den dynamiske signalkomponent . 

5. Videoudgangsf orstaerker ifolge ethvert af de ovenstien- 
de krav 1, kendetegnet ved, at et vedvarende 
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stort antal hurtige og kraftige dynamiske intensitetsaendrin- 
ger aktiverer en strombegraenserfunktion, sotn begraenser de dy- 
namiske styrestromme til en eller begge (TR3, TR2) ud- 
gangstransistorer . 
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A video output amplifier. 

ABSTRACT 

5 Output amplifiers for driving picture tubes need to pro- 

vide a high slew rate, and traditional class-A amplifiers ha- 
ve a high quiescent power consumption because of the high 
supply voltage combined with the necessary high quiescent 
current. According to the invention, the quiescent current is 

10 constituted mainly of the DC feedback current in the output 

device (TR3) , and its control electrode is driven by means of 
a transistor (TR1) , whose base has a reference potential, and 
whose emitter receives the static component of the control 
signal for the picture tube. In one embodiment the quiescent 

15 power consumption is 10-15% of that of a corresponding class- 
A amplifier, and the required cooling means may be conside- 
rably reduced. 
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(57) Abstract 

Output amplifiers for driving picture tubes need to provide a high slew rate, and traditional class-A amplifiers have a high quiescent 
power consumption because of the high supply voltage combined with the necessary high quiescent current. According to the invention, the 
quiescent current is constituted mainly of the DC feedback current in the output device (TR3), and its control electrode is driven by means of 
a transistor (TR1), whose base has a reference potential, and whose emitter receives the static component of the control signal for the picture 
tube. In one embodiment the quiescent power consumption is 10-15 % of that of a corresponding class-A amplifier, and the required cooling 
means may be considerably reduced. 
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